INTRODUCTION {#sec1-1}
============

Neurocysticercosis (NCC) is a common neuroparasitic infection with a worldwide distribution. The infection is endemic in rural areas of the developing countries of Asia, Africa, Latin America, and central Europe.\[[@ref1]\] Prevalence has been found to be mainly related to socioeconomic factors and feeding habits, especially in Asia and Africa. The illness is especially common in areas where pork is consumed such as Sub-Saharan Africa, India, and in most countries of Southeast Asia.\[[@ref1][@ref2][@ref3][@ref4]\] NCC is characterized by the deposition of cysticerci in the brain as a result of eating of undercooked pork. It is the most common parasitic disease of the central nervous system (CNS).\[[@ref1]\] NCC is reported to be responsible for nearly half of the late onset cases of epilepsy in the endemic areas,\[[@ref3]\] and is also associated with psychiatric manifestations. In an earlier study from Venezuela, nearly 18% of patients admitted to a psychiatric hospital tested positive for cysticercosis on Western Blot test. Most of the positive cases suffered from schizophrenia, organic mental illness, mental retardation, or epilepsy.\[[@ref5]\]

Clinical presentation of NCC is diverse and perplexing, varying from an asymptomatic form to a "malignant" form. The polymorphous symptomatology seen in NCC is mimicked only by neuro-tuberculosis and neurosyphilis in India and other developing countries, and multiple sclerosis in the Western countries. Psychiatric symptoms are commonly a part of the clinical presentation of an infectious process. Though psychiatric aspects of classic infectious diseases, such as neurosyphilis and newer infectious diseases such as human immunodeficiency virus (HIV) have been well described in literature and are well researched, psychiatric manifestations of NCC have not been investigated to that extent.\[[@ref6][@ref7]\]

Usual presentation of NCC is with focal seizures or raised intracranial pressure due to internal hydrocephalus.\[[@ref4][@ref5]\] Localizing signs are relatively uncommon, though sudden neurological deficits can result from infarcts. Cases of dementia occurring as a complication of NCC have also been described.\[[@ref8]\] Though the disease is endemic in India, there are only a few reports on neuropsychiatric manifestations of the illness from India,\[[@ref9][@ref10][@ref11][@ref12][@ref13]\] with most publications limited to one or two cases. There are reports with NCC presenting as organic psychotic condition,\[[@ref9][@ref10]\] mania,\[[@ref11]\] schizophrenia like symptoms\[[@ref12]\] or catatonic symptoms.\[[@ref13]\] Sporadic cases of NCC have been described on investigations in patients with first episode schizophrenia in the Western world.\[[@ref14]\] A study from Brazil\[[@ref6]\] found signs of psychiatric morbidity in 66% of the patients with NCC. Depression was the most frequent psychiatric diagnosis followed by psychotic disorder. Eighty eight percent of the patients showed some signs of cognitive decline. In a recent study from Brazil, more than 80% of the patients with NCC reported depressive symptoms.\[[@ref15]\]

There a dearth of systematic studies on psychiatric manifestations is in NCC from India, though the illness is endemic. The present study was conducted to study the prevalence of psychiatric morbidity and its clinical correlates in patients with NCC.

MATERIALS AND METHODS {#sec1-2}
=====================

Sample selection {#sec2-1}
----------------

The study was conducted at the Institute of Human Behaviour and Allied Sciences, Delhi. Patients presenting with epilepsy in the outpatient clinic or admitted to the inpatient facility of the Neurology services were screened for the study. Inclusion criteria for the case group included age 15-50 years and diagnosis of NCC, based on neuroimaging (computed tomography (CT) scan/magnetic resonance imaging (MRI), wherever feasible) findings, clinical features and immunodiagnostics. Controls were patients with idiopathic epilepsy in the age group 15-50 with no evidence of NCC, based on neuroimaging, clinical features and immunodiagnostics, and no significant abnormality on imaging. Patients with other primary neurological or medical conditions that could present psychiatric symptoms, current alcohol and substance abuse (other than nicotine use) and those refusing consent were excluded from the study. Fifty cases and 50 controls were recruited for the study.

Assessments {#sec2-2}
-----------

Socio-demographic and clinical information was collected on a semistructured proforma designed for the study. Detailed psychiatric history was taken and clinical diagnosis was made in discussion with a consultant psychiatrist. Psychiatric symptomatology was also assessed using the Comprehensive Psychopathological Rating Scale (CPRS).\[[@ref16]\] Cognitive functions were assessed on the Mini Mental Status Examination (MMSE).\[[@ref17]\] Diagnosis was made according to International Classification of Diseases, 10^th^ edition (ICD-10) criteria.

Written informed consent was taken from the patients. In subjects less than 18, consent was taken from the parents. The study was approved by the Institute\'s ethics committee.

Statistical analysis {#sec2-3}
--------------------

Frequency distribution tables were prepared. The two groups were compared on various demographic and clinical variables. Chi square, Fisher Exact and t test statistics were applied wherever appropriate.

RESULTS {#sec1-3}
=======

Sample consisted of 50 cases and 50 controls. Thirty one (62%) subjects in the case group belonged to the age range 15-25 and 13 (26%) to the age range 26-35. The corresponding figures for the controls were 43 (86%) and three (6%), respectively. Sixty four percent of the subjects each in both the groups were males. Twenty six (52%) subjects in the case group and 39 (78%) in the control group were never married. Forty six (92%) cases and 39 (78%) controls were Hindus and the rest were Muslims. Sample was predominantly urban with 78% of the cases and 86% of the controls belonging to the urban background. About half of the subjects in both the groups had studied for less than 10 years. Only one of the subjects was a graduate. There were no significant differences between the case and control group on various socio-demographic characteristics.

[Table 1](#T1){ref-type="table"} compares the prevalence of psychiatric morbidity between cases and controls. Thirty four (68%) patients from the case group received a psychiatric diagnosis, compared to 22 (44%) from the control group (*P*=0.02). Major depression was the most frequent diagnosis in both cases (36%) as well as controls (30%), followed by mixed anxiety depression diagnosed in 18% and 10% of the cases and controls, respectively. None of the patients suffered from a psychotic disorder. A few patients in the case group received other diagnoses like agoraphobia, panic disorder, generalized anxiety disorder, and others.

###### 

Psychiatric diagnosis in cases and controls
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Lesions of NCC were present in 39 cases out of 50, out of whom 25 patients had a psychiatric diagnosis. Parietal area was the most commonly affected area (34%), followed by frontal (24%) area. In 22% cases, the lesions were disseminated. In seven (14%) cases, fronto-parietal or temporo-parietal areas were affected. In patients with a psychiatric diagnosis, 17 had a left sided lesion, seven had a right sided lesion and one had disseminated lesions. Patients having a lesion on the dominant side were more likely to suffer from a psychiatric disorder (*P*=0.05).

Patients in the case group scored higher on CPRS items like apparent sadness (*P*=0.03), inner tension (*P*=0.012), hypochondriasis (*P*=0.03), phobia (*P*=0.009), falling memory (*P*=0.002), increased sleep (*P*=0.004), slowness of movements (*P*=0.04) muscular tension (*P*=0.000), autonomic disturbances (*P*=0.000), aches and pains (*P*=0.04), and slowness of movements (*P*=0.04).

Scores on MMSE ranged from 15 to 30 in cases (Mean 25.22±3.91) as well as in controls (Mean 25.18±3.43). There was no significant difference between the two groups. No significant difference was also observed on MMSE scores between the cases with and without psychiatric disorder.

Subjects in the case group showed a higher frequency of partial seizures with or without generalization (24, 48%), compared to the control group (12, 24%) (*P*=0.05). Primary generalized seizures were more common in controls having idiopathic epilepsy (36, 72%) controls, as compared to the case group (24, 48%).

DISCUSSION {#sec1-4}
==========

NCC is the most important neurological disease of parasitic origin in humans. It is known to be a leading cause of epilepsy in endemic areas like India. The disease can also present as unfamiliar manifestations like disordered behavior, transient paresis, intermittent obstructive hydrocephalus, disequilibrium, meningoencephalitis, involuntary movements, failing vision, and mental disturbances.\[[@ref1]\] Focus in the present study was on psychiatric morbidity in patients of epilepsy with NCC.

We found psychiatric morbidity in 68% of the patients of epilepsy with NCC, which was significantly higher than the control group of patients of epilepsy without NCC. There was no difference in cognitive functions between the cases and controls, though both showed some cognitive decline in form of MMSE score of about 25. In an earlier study on psychiatric morbidity in NCC from Brazil, psychiatric symptoms and cognitive decline were observed in 65.8 and 87.5% of the cases respectively. Depression was the most frequent psychiatric diagnosis, seen in 52.6% of cases and psychotic disorders were diagnosed in 14.2%.\[[@ref6]\] Our sample was relatively younger with 88% of the patients in the age group of 15-34, as compared to the Brazilian sample which had a mean age of 36.7 years with a range of 18-60. However, mean MMSE score of our cases (25.22, range 15-30) was comparable to the Brazilian sample (26.9, range 12-30). This Brazilian study had a limitation of not having a control group.

Prevalence of overall psychiatric morbidity was higher in the patients with NCC than those without NCC, though we could not get significant differences in the individual diagnostic categories due to small numbers in the individual categories. Major depression and mixed anxiety depression were the two most common diagnoses, constituting 36% and 18% of the sample, respectively, which was slightly higher than 30% and 5.5% in the control group. The presence of high prevalence of depression among controls can be explained by the fact that depression can be a consequence of epilepsy. One recent study from Brazil also found a high prevalence of depressive symptoms in epilepsy patients, in fact higher than those having epilepsy with NCC.\[[@ref15]\] Depressive symptoms were also common in the controls to the extent of 100% in headache cases, 92% in epilepsy patients, but lower (83-88%) in the NCC group.\[[@ref15]\] The study had an important limitation of assessing depression only using the Hamilton Rating Scale of Depression and not carrying out a clinical evaluation.

Our patients with NCC scored higher on CPRS items like inner tension, hypochondriasis, phobia, lassitude, failing memory, increased sleep, reduced sexual interest, autonomic disturbances, aches and pains, and loss of sensation or movement as compared to controls. Most of these symptoms belong to the neurotic spectrum. The finding is comparable to the study by Forlenza *et al*.,\[[@ref15]\] in which 75% of cases had Present State Examination (PSE) sub-scores suggesting non-specific neurotic syndromes. None of our patients reported psychotic symptoms or received a psychotic diagnosis, though Forlenza *et al*.,\[[@ref6]\] had found symptoms suggestive of schizophrenia in four cases.

Parietal lobe was the most affected area in our cases, followed by frontal lobe and disseminated lesions. Left sided lesions were associated with more psychiatric morbidity, explained by the fact that a lesion of NCC on the dominant side accounted for the morbidity. The patients with NCC had more focal seizures due to the presence of a focus, whereas patients with idiopathic epilepsy had primary generalized seizures. The finding is consistent with the earlier literature.\[[@ref3][@ref4]\]

CONCLUSION {#sec1-5}
==========

Psychiatric manifestations are more common in patients of epilepsy with NCC than those without NCC. NCC can lead to a range of psychiatric symptoms, mostly in the non psychotic spectrum. It is important to consider NCC in differential diagnosis of patients in endemic areas presenting with psychiatric symptoms, especially those showing poor response to the standard treatment and in those with history of seizures. Studies with larger sample are required.
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